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INTRODUCTION 
 
Triticum species, including common wheat, are 
vulnerable to rust diseases that may cause severe 
economic losses in certain circumstances. Leaf (brown) 
rust caused by Puccinia triticina is macrocyclic and 
heteroecious with the alternate hosts being Thalictrum 
spp., Anchusa spp, possibly Clematis spp. and Isopyrum 
spp. (Knott, 1989). Leaf rust is possibly the most 
widespread of the wheat rusts, and occurs in most wheat 
growing areas (Knott, 1989).   
 
In North Africa and Western Europe all three rusts are 
present but stripe rust and leaf rust are more important. 
Brennan and Murray (1988) undertook an economic 
analysis of losses due to wheat rust diseases in Australia 
and estimated the annual value of control strategies for 
leaf rust at $A26 million. An epidemic of leaf rust in 
Western Australia in 1992 affected more than 100,000 
ha of wheat and caused yield losses of up to 37% 
(McIntosh et al., 1995). 
 
Abdel Hak et al., (1980) estimated crop losses of up to 
50% due to leaf rust infection in Egypt. In Iran, leaf rust 
is an endemic disease of wheat in north, west and south 
which appears each year.  
 
Chen et al. (1993) reported virulence on genotypes with 
genes Lr4a, Lr14b, Lr16, Lr22a and Lr23 commonly 
found in China. In a study in Pakistan, lines with genes 
Lr19, Lr24 and Lr28 were resistant among 53 isolates of 
leaf rust pathogen (Rizvi, 1984). Torabi et al. (2001) 
noted that lines with genes Lr9 and Lr19 were resistant 
to 12 isolates of leaf rust, and plant with genes Lr16 and 
Lrb showed susceptibility to all isolates in Iran.  
 
Use of resistant cultivars is the best way to control this 
disease. But to find resistant sources to the pathogen and 
to use them in a breeding program, it is necessary to 
determine first the virulence factors present in the 
pathogen. Pathotyping could be a useful method for gene 
postulation in the host.   
 
There have been many studies aimed at postulating 
genes for resistance to leaf rust and stem rust. For 
example, Singh and Rajaram (1991) tested 50 Mexican 
bread wheat cultivars released between 1960 and 1988 
with Prt with the aim of postulating the known seedling 
resistance genes, thirteen known genes were postulated 
to occur singly or in combination; these included Lr1, 
Lr3bg, Lr10, Lr13, Lr14a, Lr16, Lr17, Lr19, Lr23, Lr26 
and Lr27+Lr31.  
 
MATEIALS AND METHODES 
 
In this study 20 isolates of leaf rust were collected from 
different parts of Iran in 2007. Spores of each isolate 
after purification and multiplication were inoculated in 
the greenhouse on a set of 40 international standard 
differential lines including: Lr1, Lr2a, Lr2b, Lr2c, Lr3, 
Lr3ka, Lr3bg, Lr9, Lr10, Lr11, Lr12(APR), Lr13, Lr14a, 
Lr14b, Lr15, Lr16, Lr17, Lr18, Lr19, Lr20, Lr21, 
Lr22a(APR), Lr22b(APR), Lr23, Lr24, Lr25, Lr26, 
Lr28, Lr29, Lr30, Lr32, Lr33, Lr34(APR), Lr35(APR), 
Lr36, Lr37, Lrb, Lr23+, Lr10+ and a line with three 
genes Lr10+Lr27+Lr31. After inoculation seedling 
plants were placed in an incubation room for 24 h at 18 
ºC and 100%RH in the dark. Following incubations, 
plants were moved to greenhouse chambers with 22 to 
24 ºC. Infection types were recorded 12-14 days after 
inoculation. The objective was to record reactions when 
the difference between the susceptible controls was at 
the maximum. Leaf rust infection types were recorded 
using a scale that described by McIntosh et al. (1995).  
 
RESULTS AND DISCUSSION 
 
The results showed that, all isolates were virulent on 
differential lines with resistance genes Lr1, Lr2c, Lr3, 
Lr3ka, Lr3bg, Lr10, Lr11, Lr13, Lr14b, Lr15, Lr16, 
Lr18, Lr20, Lr21, Lr24, Lr30, Lr33 and Lrb, and also 
virulent on seedlings with Lr12, Lr22a, Lr22b, Lr34 and 
Lr35. Isolates with virulence on lines with leaf rust 
resistance gene Lr2b, Lr11, Lr14b, Lr16 and Lr30 
represented the most frequent phenotypes. No virulence 
was detected for Lr2a, Lr9, Lr14a, Lr19, Lr23, Lr25, 
Lr26, Lr28, Lr29, Lr32, and Lr36 gene. This result 
confirm the effectiveness of lines with Lr9 and Lr19, 
and susceptibility of lines with Lr16 and Lrb reported by 
Torabi et al., (2001) in Iran. Lines with genes Lr19 and 
Lr28 were resistant in Pakistan (Rizvi, 1984) and Iran. 
However, Lr24 was susceptible in Iran, and resistant in 
Pakistan indicating the pathogenic variation of this 
pathogen.   The use of these resistance genes in 
combination with adult plant resistance genes is 
expected to be a useful method to control leaf rust 
disease.  
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